The Comprehensive Assessment of Psychopathic Personality (CAPP) is a concept map of psychopathic personality disorder (PPD). The CAPP-Institutional Rating Scale (IRS) is a tool designed to assess CAPP symptoms in institutional settings. The CAPP contains 33 personality traits organized in six domains: attachment, behavioural, cognitive, dominance, emotional and self. Until now, much of the CAPP research has been conducted out of clinical, forensic and correctional settings using self-ratings. In the current study, the psychometric properties and construct validity of the CAPP-IRS were evaluated in a non-convenience sample of 204 Spanish convicts. Clinician ratings were employed. Participants had been imprisoned for at least 6 months at Pereiro de Aguiar Penitentiary. This group of inmates was heterogeneous with respect to type of official charges, and representative as all convicts interned for at least 6 months in this prison were screened for participation. Classical test theory indexes of reliability, correlations between CAPP items and domains and external correlations and structural analyses demonstrated that CAPP assessment is a solid and robust way of evaluating psychopathy in a correctional setting. Best fit was found for a threefactor model: attachment and emotional items associated with a callous and unemotional trait, dominance and self items associated with a pathological interpersonal style, and behavioural and residual items from other domains associated with impulsivity.
Introduction
Psychopathic Personality Disorder (PPD) or Psychopathy is a severe personality disorder characterized by the following traits: callous and unemotional (CU) affects reflecting a deficient affective experience (affective processing), grandiose and arrogant interpersonal style (Interpersonal antagonism), and pervasive impulsive conduct (behavioural dysfunction) [1] [2] [3] [4] When followed-up, these individuals experience more adverse outcomes when compared with the PLOS ONE | https://doi.org/10.1371/journal.pone.0195483 April 12, 2018 1 / 17 a1111111111 a1111111111 a1111111111 a1111111111 a1111111111
general population, such as a disproportionate amount of crime and violence, and poor treatment response that leads to recidivism [1, [5] [6] [7] [8] With this in mind, it becomes obvious why clinical and forensic staff require assessment procedures for the detailed description and diagnosis of psychopathy. Such reliable assessment tools must reduce the risk of false positives and negatives to a minimum, as an incorrect diagnosis can have detrimental consequences for society (false negative) or for the person being assessed (false positive) [2, 9, 10] To achieve this accuracy, these tools must assess the traits that are at the core of the disorder [11, 12] Unfortunately, scholars and researchers are still debating this issue, especially wether affective & interpersonal traits are sufficient for establishing that someone has PPD or whether behavioural traits mainly criminal and antisocial are also needed [2-4, 9, 11, 13-21] .
Blackburn [22] cogently argued that if we are to understand the association between personality pathology and criminal behaviour, it is essential to measure both separately. Thus, a measure of psychopathy that evaluates personality pathology independent of criminal history should be of great value to researchers trying to resolve the debate about the diagnostic significance of antisocial and criminal behaviour.
Cooke and colleagues developed the Comprehensive Assessment of Psychopathic Personality (CAPP) [23, 24] The CAPP is a concept map based on a dynamic personality trait approach [25] The focus is on personality traits and its pathology rather than on specific behaviours also known as characteristic adaptations [26] Founded on the lexical hypothesis, which states that salient dimensions of personality variation are richly represented in natural language, a concept map containing 33 personality traits was derived. The goal was to be comprehensive in the coverage of all the primary symptoms of PPD, and to describe these symptoms at the basic level of discrete features of personality [27] The CAPP concept map provides the underpinning of different measures: the distinction between measures is important to avoid operationalism. The CAPP-Institutional Rating Scale (IRS) was developed as an expert rating scale suitable for use in clinical and forensic settings. The symptoms within the CAPP are organised into six conceptual domains (Attachment, Behavioural, Cognitive, Dominance, Emotional, and Self) [25] This gives the CAPP a hierarchical structure. Seven-point scale ratings of each symptom are given for an assessment timescale that usually ranges from 6 to 12 months, so that change over time in the nature and severity of PDD can be assessed [27] Data are collected through a semi-structured interview, using a simple and open questioning style, file and collateral information provided by informants with extensive knowledge of the client.
The CAPP concept map was developed using a multi-modal "bottom-up" approach. The following steps were taken: review of the literature to find PPD primary symptoms, expert consultation on the identified symptoms, definition of the symptoms in terms of trait-descriptive adjectives (three trait-descriptive adjectives were used for each symptom), and categorization of the symptoms into distinct domains of psychological functioning [25, 27] .
The robustness and relevance of the CAPP model has been tested across languages, experts and lay people, and sex through prototypicality analysis [23, 24, 28, 29] Research has also shown that CAPP content validity is high. Best fit has been reported for a model with one general factor representing global psychopathy, and three residual factors: boldness/emotional stability, emotional detachment, and disinhibition [30] These were not clinician-rating studies but mostly self-ratings ones. In terms of predictive validity for reoffending, the CAPP has shown promising results compared with other instruments [31] .
Studying the CAPP psychometric properties and construct validity in a non convenience sample of participants can help elucidate the previously mentioned antisocial debate. The use of clinician-ratings in a non-convenience inmate sample can help clarify whether previous promising results from non-clinical or forensic studies with the CAPP can be generalized to settings in which the CAPP has a potential to be used.
Objectives
The current study was designed to examine CAPP scores in a sample of inmates from Pereiro de Aguiar Penitentiary (in Spain) in order to validate the Spanish version of the CAPP and to clarify its construct validity. The main hypothesis was that the CAPP model would be as robust and relevant for assessing a sample of inmates as it proved to be in previous prototypicality and self-rating studies.
Materials and methods

Participants
The study was conducted at Pereiro the Aguiar Penitentiary, a low-medium security institution where all offenders from the Ourense region who receive aggregate sentences of 2 years or longer are imprisoned. The prison also accepts inmates from other Spanish regions and prisons. All inmates incarcerated between April 2014 and April 2016 were screened. Inclusion criteria were: having served at least 6 months of their sentence at the Pereiro de Aguiar Penitentiary, a requirement from the CAPP protocol implemented to improve the quality of the collateral information provided by the penitentiary staff, and providing written informed consent. Exclusion criteria were: not being a fluent Spanish speaker or having a diagnosis of a serious neurological or psychiatric disorder.
In all, 330 inmates were screened. Of those, 126 (38.18%) did not meet the inclusion-exclusion criteria: 10 (7.93%) refused to participate and did not sign the written informed consent, 16 (12.69%) were not fluent Spanish speakers, 32 (25.39%) have been diagnosed with a serious neurological or psychiatric condition (15 with schizophrenia and related disorders, 10 with mayor affective disorders, and 7 with neurological cognitive impairment), and 68 (53.99%) had not served at least 6 months of their sentence at the prison. Thus, 204 (61.82%) inmates fulfilled the inclusion and exclusion criteria and were enrolled in the study. Then, of the 262 prisoners who fulfilled the inclusion criteria, 204 (77.82%) participated in the study, and only 10 (3.81%) refused to do so.
The protocol was approved by the Pontevedra-Vigo-Ourense Local Research Ethics Committee (2014/009), and every participant provided written informed consent. The study was conducted in accordance with the Declaration of Helsinki. No financial or other compensation was offered. Participants in the study were able to opt out whenever they wanted to do so. As there was no research treatment in the study, all inmates, whether participants or not, received the same treatments.
Procedure
All participants completed the following protocol:
• CAPP: One of the researchers, GF, trained and experienced in the use of the CAPP, interviewed all participants and coded the scores. It should be noted that during the entire interview he was blind to the sociodemographic and forensic data during the entire interview.
• International Personality Disorder Examination (IPDE) DSM version: One of the researchers, GF, trained and experienced in the use of the IPDE, interviewed all participants and coded the scores, once again blinded to the sociodemographic and forensic data. Categorical personality disorders diagnoses were collected to study their relationship to CAPP scores and also to have a measure for comparison with other inmate population samples [32, 33] .
• Sociodemographic and forensic variables: The following variables were collected by researchers other than GF, blinded to the CAPP and IPDE scores: Sex, age, nationality, number of education years completed, marital status, total monthsin prison, current drug / alcohol use (type, age of first use, principal route of administration) and type of official charges. DSM-IV-TR diagnoses were used. Table 1 provides a summary of the IPDE scores and sociodemographic and forensic variables of the sample.
Analyses
The study variables were described as means of average values and standard deviations for continuous variables and percentages for categories. Independent sample t-tests were performed to determine if there were differences among groups. For categorical variables the chisquare test was used for the same purpose. The strength and direction of linear relations among variables was determined with the Pearson correlation coefficient while Spearman's rank-order correlation was also used for those cases in which both variables were ranked. The CAPP scale was analysed with the help of a multivariate regression analysis. A Principal Component Analysis was conducted in order to perform a dimensional reduction and explore relationships among variables. Cronbach's alpha was used as a common measure of internal consistency (a measure of reliability). The reliability was also measured with the help of Classical Test Theory indexes including mean inter-item correlation and corrected item total correlation. Finally, Confirmatory Factor Analysis and Exploratory Bi-Factor Analysis were also performed to compare different model factor structures. The Exploratory Bi-Factor Analysis is an alternative structural model in which the covariance of all items is presumed to be explained both by general factors that reflect the overlap across all items and by separate uncorrelated grouping factors that reflect the unique coherency among particular subgroups of items. Several measures of model fit were used: chi-square, Comparative (Fit) Index (CFI), Tucker-Lewis Index (TLI) and RMSEA (Root Mean Square Error of Approximation). As in previous research (Storey, Hart, Cooke, & Michie, 2015) the criteria for adequate fit were defined as follows: CFI!0.9 and RMSEA 0.08. Table 1 indicates that CAPP total score does not seem to be related to: Sex, age, education, or nationality, but does seem to be related to: Marital status, total months in prison, use of alcohol/drugs (in general, more use means a higher CAPP score), type of official charges (crimes against property and disorderly conduct, driving while intoxicated, and major traffic violations related positively) and IPDE diagnoses (paranoid, antisocial, borderline, and narcissistic showed a positive association). For purposes of comparison, an arbitrary cut-off score of 76 was used. It was chosen because it was the sample´s mean; 104 inmates (50.98%) scored 76 or more.
Results
Correlations were calculated for all variables in Table 1 in relation to the CAPP dimensions and total score. The following correlations were highly significant: IPDE paranoid and attachment (0.443, p< 0. Table 2 shows the distribution of CAPP total, dimension and item scores. Table 2 also presents Cronbach's alpha scores for the CAPP. Internal consistency was excellent for all domains and for total score. Table 3 shows reliability indexes from Classical Test Theory (CTC) as mean inter-item correlation and corrected-item total correlation. These index´results were also excellent for all CAPP domains and total score.
For the CAPP regression analysis model, the following variables were significant at an alpha level of 5% for the whole sample: IPDE paranoid (F = 32.16, p <0.0001), IPDE antisocial (F = 4.09, p = 0.045), IPDE borderline (F = 7.09, p = 0.009), and IPDE narcissistic (F = 16, p <0.0001). Table 4 shows correlations among CAPP (Total and Domain scores) for the whole sample. The lowest correlation was between attachment and behavioural (0.55), and the highest between dominance and emotional (0.91). Actually, behavioural showed the lowest correlation not only with attachment but also with dominance (0.63), emotional (0.61), and self (0.59). Therefore, behavioural was the domain with the lowest correlations of all, and the correlation between the other domains scored higher than 0.65.
Confirmatory factor analysis (CFA) was applied to CAPP scores using the Lavaan package [34] of the R statistical software. Weighted least-squares and maximum-likelihood estimation were used. The following exploratory models were compared: All dimensions, without cognitive, without behavioural, without behavioural and cognitive, without behavioural & cognitive & emotional, and without behavioural & cognitive& emotional & dominance, and a three-factor model (attachment and emotional versus behavioural and cognitive versus dominance and self). None of the fits can be considered to correspond to a good model (Table 5) .
Next, exploratory bi-factor models were evaluated, showing best fit for one general PPD factor and between 3 oblique bi-factors in keeping with previous research [30] . Table 5 also presents the model fit statistics associated with these models, and Table 6 shows the Fully Standardized Factor Loadings for Bi-Factor EFA Model. For each of the CAPP items, the general factor explained a considerable proportion of the variance. Specifically, CAPP item loadings ranged from 0.369 (Unstable self concept) to 0.842 (Domineering); or in other words, the latent psychopathy factor explained 44.71% to 68.22% of the variance in these items. The items in which the latent psychopathy factor predicted the most variance were from the attachment and dominance domains, while those that loaded the least meaningfully on this factor were those from the behavioural domain, with the exception of Aggressive. Examination of the factor loadings for the three bi-factors suggested that they mirror aspects of emotional detachment, disinhibition, and deceitfulness. This is a close parallel to what has been found in previous research [30, 35] . Convergence between Spanish expert prototypicality ratings of CAPP symptoms [28] and their relative rank-ordered general factor loadings was calculated using Pearson's correlation. The correlation coefficient was 0.824, p < 0.001. The equivalent comparison was conducted with Sellbom´s general factor loadings, and for this analysis the correlation coefficient was 0.531, p = 0.001. Another CFA study was applied to the CAPP dimensions. First all items were used ( Table 7 ).
Remembering that RMSEA can be artificially high for models with low degrees of freedom, best performance was shown by the attachment domain, followed by self and dominance. Poor fit was found for emotional, behavioural, and cognitive. A CFA was performed again removing items from the domains in the search for fit improvement. Best fit was found (Table 8) for the following item removals: Attachment (no item removed), behavioural (item 32 aggressive removed; still a poor fit), cognitive (items 28 lacks concentration and 29 lacks planfulness removed), dominance (items 11 antagonistic and 12 domineering removed), emotional (items 31 lacks emotional stability and 33 lacks pleasure removed) and self (items 2 selfjustifying and 21 unstable self-concept removed). Considering all the items, the attachment, self, and dominance domains showed the best fit and the emotional, behavioural, and cognitive domains the worst. When symptoms are removed trying to improve the fit of the different CAPP dimensions, the robustness of the attachment dimension and its symptoms becomes clear. It also becomes clear that the behavioural dimension is the least robust of all. The CFA, PCA (Table 9) , and bi-factor data ( Table 6 ) also demonstrated that the aggressive item is less related to the rest of the behavioural items. The fit of all other dimensions clearly improved with the removal of some of their items. In the cognitive domain, the removal of low prototypical symptoms such as lacks concentration and lacks planfulness suggest that these symptoms are of low interest for this dimension. The same seems to happen for unstable self concept, which is also less related to component 2 compared with the rest of the self items in the PCA analysis (Table 9) , and it also loaded very low in the general factor from the bi-factor analysis. The fit increase from removing the selfjustifying item, a highly prototypical item, suggests that all other items are more related to the grandiose and arrogant interpersonal style showing more homogeneous scores. In the emotional domain, the removal of the low prototypical lacks pleasure items [23, 24, 28] is clear. Lacks emotional stability, another emotional item, in the PCA analysis (Table 9 ) is less related to component 4 than the other emotional items but more related to component 1, as is unstable self concept. These data suggest that this item is not related to the callous and unemotional (CU) trait as the other emotional items are. Like unstable self concept, it seems to be more related to the behavioural symptoms and the pervasive impulsive conduct trait that, in the CAPP model, seems to be the least robust and prototypical [23, 24, 28] . Finally, regarding the dominance domain, the clear fit improvement found with removal of the highly prototypical [23, 24, 28] antagonist and domineering items that seem to be central for this dimension is controversial. In the PCA, these two items are less related than the others to component 2. Thus, we can suggest that all other items are more related to the grandiose and arrogant interpersonal style once again showing more homogeneous scores compared with these other two. This point of view is strengthened by the bi-factor analysis, that the deceitfulness bi-factor being constituted by these other three items (deceitful, insincere, and manipulative). A principal components analysis (PCA) was run on the CAPP items ( Table 9 ). The suitability of PCA was assessed prior to analysis. Inspection of the correlation matrix showed that all variables had at least one correlation coefficient greater than 0.4. The overall Kaiser-MeyerOlkin (KMO) measure was 0.937 with individual KMO measures all greater than 0.9. According to Kaiser´s categories, they can be classified as marvellous, indicating that there is adequacy of sampling. The results of the Bartlett's test of sphericity showed that it was statistically significant (p < 0.001), indicating that the data were likely factorable. PCA revealed five components that had eigenvalues greater than one and that explained 44.71%, 12.10%, 6.70%, 4.71%, and 3.76% of the total variance, respectively. Visual inspection of the scree plot indicated that six components should be retained. In addition, and as items are classified in six dimensions, a six-component solution was considered to meet the interpretability criterion, and therefore six components were retained.
The six-component solution explained 74.57% of the total variance. A Varimax orthogonal rotation was employed to aid interpretability ( Table 9 ). The rotated solution exhibited 'simple structure. The interpretation of the data was consistent with previous studies that showed a clear relationship between the attachment and emotional domains and also between dominance and self [30] . It should be remembered that, although we can establish that the behavioural component loads mainly on component number 1, it is not clear enough on which component the largest part of the items of the cognitive dimension load.
The PCA analysis shows a strong association in component 4 (Table 9 ) between the attachment items and all emotional ones, with the exception of lacks emotional stability. The suspicious cognitive item is also associated with this component and is also part of the detachment bi-factor.
Another strong association was found in component 2 (Table 9) , between all dominance items, with the exception of the antagonistic item and all self items, with the exception of the unstable self-concept item. All behavioural items, two cognitive ones (lacks concentration and lacks planfulness), and lacks emotional stability and unstable self-concept are strongly associated in component 1.
In component 3, the antagonistic and domineering dominance items are associated with the unempathic and uncaring attachment items, with the aggressive behavioural item and with the intolerant and inflexible cognitive items. This component seems to be more related to aggression.
Discussion
The purpose of this study was to analyse CAPP scores in a large set of participants from a nonconvenience sample following standard assessment. To our knowledge, this is the first time a non-convenience sample from a non-English-speaking country in Southern Europe has been assessed with the CAPP. Internal consistency assessed with Cronbach´s α and with other reliability indexes from Classical Test Theory for the CAPP total score, domains, and individual items was excellent (Tables 2 and 3) . Likewise, consistency correlation between domains was also high, not only with the total score as expected, but also with one another (Table 4) . As in prototypicality studies [23, 24, 28] , the behavioural dimension and its items seemed to be less connected to the other domains and their items, with the exception of the cognitive domain (0.75 correlation was found), which was also found to be less prototypical in aforesaid studies.
In keeping with previous prototypicality research [23, 24, 28] CFA analysis of the CAPP dimensions and PCA analysis reinforce the correlation data and show how CAPP items are organized around three main traits: (1) detached-unemotional, (2) interpersonal: dominant, narcissistic, and aggressive, and (3) behaviourally disinhibited. This reflects the pattern found in the Psychopathy Checklist -revised [4] .
As in previous research [30, 35] bi-factor analysis indicates that these main traits are arranged around a robust higher order factor that mirrors general psychopathy, maintaining three sub-factors: detachment, disinhibition, and deception. Supporting the correlation and the CAPP dimensions CFA analyses, a rank order of the latent factor loadings observed for the general psychopathy factor shows the highest loadings for dominance, attachment, and self items, and the lowest for behavioural ones, in keeping with previous prototypicality research [23, 24, 28] .
Putting all the analyses together, we arrive at a broad general construct of psychopathy with specific subfactors constituted by particular subsets of items. This general psychopathy factor and its residual factors are configured by a constellation of three distinctive traits: detachment, interpersonal dominance, and disinhibition. This three-factor model fits nicely with the three traits that experts consider essential for the diagnosis of psychopathy: callous and unemotional (CU) affects reflecting a deficient affective experience (components 4 and 3, and one bi-factor), a grandiose and arrogant interpersonal style (component 2, and one bi-factors), and a pervasive impulsive conduct (component 1 and one bi-factor) [1] [2] [3] [4] . This three-factor model of psychopathy has also been found in previous CAPP research conducted in a large international sample of community-dwelling participants who performed CAPP self-ratings [30] This robust relationship between self-rating and clinician-rating scores in different samples shows the robustness of the CAPP for detecting the core traits of psychopathy without assessing criminality [25, 36] PCA analysis and bi-factor analysis also point to why no good fit was found in the CFA analysis for CAPP dimensions. Many of the CAPP items do not fit in just one component, and the finding of a general factor in the bi-factor analysis reinforces this point of view. Combining the PCA, bi-factor, and CAPP dimensions CFA analyses we found a clear relation with the results from prototypicality studies. This data convergence indicates that the removal of less prototypical items improves the fit of many of the dimensions, and that the less prototypical and robust dimension and items are related to the pervasive impulsive conduct trait. All this would suggest that the other two traits, callous and unemotional (CU) affects, reflecting a deficient affective experience and a grandiose and arrogant interpersonal style are more central for the CAPP model, and probably also for the concept of PPD. Without their less prototypical items more related to the behavioural dimension, the rest of the dimensions including the aggressive item are organized around the CU and the grandiose and arrogant interpersonal style traits, with some inmates being more into aggression and others into deception. Once again, but this in the current research using clinician-ratings, substantial convergence of relative importance of CAPP items and dimensions with the construct of psychopathy using several highly divergent methodologies has been proven [30] .
Univariate and multivariate analyses indicated that CAPP total score was more relate to personality psychopathology assessed with the IPDE, especially with paranoid, narcissistic and antisocial personality disorders, than with criminal behaviour and drug use. IPDE borderline also showed a significant relation with CAPP total score in both types of analysis, but did not show a good correlation with the attachment and dominance domains, which are key domains for the psychopathy construct when assessed with the CAPP. Although less associated with CAPP total score, IPDE histrionic also showed significant correlations with all CAPP dimensions except with attachment, dominance and emotional. All these point to the fact that, in general, from a Diagnostic and Statistical Manual of Mental Disorders (DSM) point of view, CAPP dimensions do correlate with cluster B personality disorders and paranoid personality disorders [37] . Cluster C and Cluster A schizophrenia-related personality disorders do not show a strong significant association with CAPP dimensions and total score. But to be highly psychopathic from a CAPP perspective a Cluster B or paranoid diagnosis is not enough, inmates must also fit the three factor model and for doing so they need to score high on the dominance and attachment domains.
So, as intended by the authors who developed it, the CAPP is clearly associated with the psychopathology of personality, especially cluster B, without a strong association with criminal activity [25, 36] Not finding a significant relation between number of official charges and CAPP scores (total and domains) is evidence of this weak association. Furthermore, the CAPP does not seem to be heavily influenced by drug abuse, a clear risk factor for criminal activity [38] . It is noteworthy that disorderly conduct, driving while intoxicated, and major traffic violations, three of the four official charges that showed a significant association with CAPP total score only in the univariate analysis (Table 1) are more related to impulsivity than to instrumental criminal activity. However, the results of the current study cannot fully answer whether or not criminal behaviour is significantly associated or not with the CAPP, and further studies with other samples and other criminal variables are needed [39] [40] [41] [42] [43] .
Limitations
This study is not without limitations. Even though the researchers were scrupulous about blinding procedure, it could have been broken by the inmates during assessment. This is an inevitable limitation, as inmates have to be assessed in a semi-structured way that enables them to break the blind design. With only one researcher doing the CAPP and IPDE assessment and scoring, the study´s internal validity can be enhanced but the external validity can be diminished, as that researcher may be biased by his own theoretical ideas. The IPDE personality disorders prevalence variance in the current study compared with previous research could be a sign of this bias [32] moreover, personality disorder prevalence rates vary widely among studies [32] and, in many of them, rates very close to the ones in our study were found [44] . This was especially relevant for antisocial personality disorder, for which we applied DSM-IV Criterion C (there is evidence of conduct disorder with onset before age 15) very strictly. With this strategy we reduce the risk of false positives related to drug abuse but false negatives may have been included.
Further research is needed to replicate these findings and to study the association between CAPP scores and the risk of criminal and violent recidivism associated with PPD.
Conclusions
The current study sought to evaluate psychometric properties and construct validity of the CAPP in a non-convenience sample of participants. In this sample, as in previous prototypicality research, the CAPP showed robust psychometric properties, and its construct validity proved to be good, as it was capable of discriminating among the three psychopathic traits without relying on the assessment of criminal behaviour. Callous and unemotional (CU) affects reflecting deficient affective experience and grandiose and arrogant interpersonal stylerelated items and dimensions seemed to be more central for the CAPP model. CAPP assessment of psychopathy through clinician-ratings in a correctional setting maintains the validity found in previous non-clinical research; therefore it is a valid and promising tool for routine evaluation of psychopathic traits in forensic, clinical, and correctional settings.
